Essential role of lipid raft in ischemic preconditioning.
Lipid rafts represent a subcompartment of the plasma membrane that coordinate and regulate varieties of signaling processes while caveolins are the integral membrane protein of the lipid raft. To study the role of lipid raft in ischemic preconditioning (PC) of the heart, rat hearts were perfused by working mode and then preconditioned in absence or presence of a lipid raft disintegrator, Methyl-beta-cyclodextrin. As expected, precondition made the heart resistant to ischemia reperfusion (I/R) injury as evident by improved ventricular performance, reduced myocardial infract size and cardiomyocyte apoptosis. Cyclodextrin abolished the cardioprotection. Transmission Electron Microscopy revealed severe degeneration, swelling of mitochondria, chromatin condensation and myofibril disarray in cyclodextrin treated PC heart similar to I/R heart. In the PC hearts, there was an increased association of the proapoptotic p38MAPKalpha with caveolin-1 while there was a reduced association of anti-apoptotic p38MAPKbeta with caveolin-3 indicating that reduced amount of p38MAPKalpha and increased amount of p38MAPKbeta were available to the adapted hearts thereby generating a survival signal. In contrast, there was very weak caveolin-MAP kinase interaction in cyclodextrin treated heart. Myocardial damage was further confirmed by reduced or no expression of anti-apoptotic phospho-AKT, Bcl2, Bcl-xl and increased expression of pro-apoptotic JNK, BAX, and p53 in methyl-beta-cyclodextrin (lipid raft disintegrator) treated heart. These results indicate that lipid raft play a pivotal role in the generation of survival signal in PC or adapted heart and disintegration of lipid raft completely abolish cardioprotection.